Abstract. An ability to form a map or spatial representation of a home range should facilitate efficient foraging and promote the use of effective escape routes to shelter. Although a few experiments have shown some species of fish are capable of simple spatial behaviour, little is known about the behavioural mechanisms they use to orient as they forage. Whether juvenile Atlantic salmon, Salmo salar, have the capacity to use conspicuous visual landmarks to help them track a moving resource was investigated. The experiment was then modified to determine whether the salmon could continue to track the resource in the absence of conspicuous visual cues. The salmon followed a moveable food source in the presence and, after retraining, in the absence of distinct coloured landmarks. It is suggested that juvenile salmon may be capable of using multiple forms of cue to help them solve spatial tasks such as tracking a moving resource. 1996 The Association for the Study of Animal Behaviour An ability to form some sort of mental spatial representation of the distribution of patchy resources will influence the fitness of an individual and the distribution of populations. There is a wealth of literature on how animals locate objects within their environment (Gallistel 1990) and it is now clear, for many species, that there may be several techniques that can be used, depending on the past history of the animal concerned and the current nature of the spatial problem it faces (for example, locating a profitable food patch or finding shelter when threatened). Much attention has been paid to the spatial ability of birds and mammals but relatively little to fish. There is, however, some evidence that fish can perform simple spatial tasks. For example, blind cave fish, Anoptichthy jordani, appear to remember specific features in their environment which they detect with their lateral line system (Teyke 1989) and inter-tidal gobies, Bathygobius soporator, are capable of jumping between rock pools at low tide when they are unable to see their destination pool (Aronson 1951 (Aronson , 1971 . Furthermore, goldfish, Carassius auratus, can learn a simple visual discrimination (landmark versus no landmark) to find a hidden food reward efficiently (Warburton 1990 ) and sticklebacks, Gasterosteus aculeatus, will learn to avoid sites where they have experienced predatory attacks (Huntingford & Wright 1989) . Although these studies suggest an ability to use and remember features in an environment, they were not designed to test whether specific landmarks are remembered or used to locate a particular goal.
Juvenile Atlantic salmon (parr), Salmo salar, live within home ranges during most of their period in freshwater before migrating out to sea. Within these home ranges their use of space is highly structured (Gibson 1993). They hold station, just above or resting on the substrate, in one or a few favoured sites from which they intercept drifting food items (Keenleyside 1962; Gibson 1993) . Salmon move between these sites during the day (Gustafson-Greenwood & Moring 1990), presumably in response to variation in the availability of food, for example through changes
